Inhibition of the alternative pathway of human complement by structural analogues of sialic acid.
Liposomes were used to determine whether gangliosides containing certain structurally defined analogues of sialic acid could inhibit activation of the alternative pathway of human C. Gangliosides containing sialic acid residues with modifications in the N-acetyl group, carboxyl group, or polyhydroxylated tail were either isolated from natural sources or prepared by chemical modification of the native sialic acid structure. Sialic acid lost more than 90% of its inhibitory activity after removal of just the C9 carbon from the polyhydroxylated tail. Sialic acid was also unable to inhibit activation after converting the carboxyl group to a hydroxymethyl group. Galactose oxidase/NaB3H4 treatment of liposomes containing gangliosides with native or modified sialic acid residues confirmed that neither modification altered the amount of gangliosides exposed at the liposome surface. Changing the N-linked acetyl group to a glycolyl group had no effect on the inhibitory activity of sialic acid. These data further define the structural features of sialic acid that are important in regulation of alternative pathway activation. Both the C9 carbon of the polyhydroxylated tail and the carboxyl group are essential for this function; whereas, the N-linked acetyl group may be modified without loss of activity.